

VJ ' 



PATENT 

ATTORNEY DOCKET NO, 02042/100001 

Notice of Allowance Dated March 4, 1993 
Batch No. 179 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Applicant : Ross W. Callon 

Serial No.: 07/577,437 

Filed : September 4, 1990 

Title : MULTIPLE PROTOCOL ROUTING 

Box Issue Fee 

Commissioner of Patents and Trademarks 
Washington, DC 20231 

Attention: Official Draftsman 



Art Unit: 2603 
Examiner : M . Jung 



TRANSMITTAL OF FORMAL DRAWINGS 
Please substitute the enclosed twenty (20) sheets of 
formal drawings for the corresponding drawings presently in the 
application. 

Respectfully submitted, 



Date: 







9} 









Fish & Richardson 
225 Franklin Street 
Boston, MA 02110-2804 




Ld L. Feigenbaum 
Reg. No. 30,378 



Telephone: 617/542-5070 
Facsimile: 617/542-8906 



Date of Deposit 

I hereby certify under 37 CFR 1.8(a) that this correspondence 
is being deposited with the United States Postal Service as 
first class mail with sufficient postage on the date indicated 
above and is addressed to the Commissioner^ of Patents and 
Trademarks, Washington, D/^2p23l. 



1 



2 




5251205 




102' 



RECEIVE PACKET 
ADDRESSED TO 
END SYSTEM Z 



104' 



REVIEW LSP's 
TO DETERMINE 

Zs ROUTER 
( = ROUTER A) 



106- 



108 



1 1 YES 

AM I ROUTER A? I— — H 



j NO 



DEUVER PACKET TO ES 



FORWARD 
PACKET TOWARD 
ROUTER A 



FIG. 1B 



108 



1 1 1- 



FORWARD 
PACKET TOWARD 
ROUTER A 



DETERMINE 
FIRST ROUTER 
IN PATH TO A 



112 



SEND PACKET 

ON LINK TO 
FIRST ROUTER 
IN PATH TO A 



FIG. 1C 




00 
CM 

O 
LL 



126 



133- 



.FORWARD PACKET 
TOWARD ROUTER A 


> 


r 


DETERMINE FIRST 
ROUTER IN 
PATH TO A 


> 


r 



IP 



134 



CHECK TYPE OF 
FIRST ROUTER 
IN PATH TO A 



IS PACKET IP? 



NO 



136 



YES 



ENCAPSULATE 
PACKET IN IP 
HEADER. ADDRESS 
TOA's DUMMY 
IP END SYSTEM 



/I 38 



140 
— /- 



OSI 



DUAL 



IS PACKET OSI? 



YES 



—r 

142 



NO 



144 — 



SEND PACKET 
ON LINK TO 
FIRST ROUTER IN 
PATH TO A 



ENCAPSULATE 
PACKET IN OSI 
HEADER. ADDRESS 

TOA's DUMMY 
OSI END SYSTEM 



FIG. 2C 



START 




> 


r 




PLACE YOURSELF 
ATROOTOF 
ROUTING TREE 


— 180 


> 


r 




PLACE YOUR 
NEIGHBORS BELOW 

YOU AS 
TENTATIVE NODES 


— 182 




< 




> 


r 




FIND CLOSEST 
TENTATIVE NODE, 
MAKE PERMANENT 


1 84 






> 


f 




ADD 

(CLOSER OR NEW) 
NEIGHBORS OF NEW 

NODE BELOW NEW 
NODE AS TENTATIVE 


-186 




f 


188 


ARE THERE ANY 
TENTATIVE NODES 
LEFT? 


YES 






NO 




> 


t 




DONE 





FIG. 4A 



• 



PLACE YOUR 
NEIGHBORS BELOW 
YOU AS TENTATIVE 
NODES 



FIRST NEIGHBOR 



212 



-182 



-210 



-214 



IS NEIGHBOR 
ALREADY TENTATIVE? 



YES 



IS EXISTING 
TENTATIVE CLOSER? 
(TIE BREAKER) 



218- 



222 



CLEAR OSI FLAG 

HZZ 



CLEAR IP FLAG 



226 



dotc 



229 



SET ER TO "?" 



NO 



YES 



>r NO 



DELETE EXISTING 
TElSfTATIVE 



DOES NEW NEIGHBOR 
SUPPORT OSI? 



4 YES 



— 220 



216 



SET OSI FLAG 



NO 



DOES NEW NEIGHBOR 
SUPPORT IP? 



-221 



224 



w YES 



SET IP FLAG 



NO 



— 225 



MORE NEIGHBORS 
LEFT? 



YES 



NEXT NEIGHBOR 



228 



-230 



FIG. 5B 



ADD(CLOSER OR NEW) 
NEIGHBORS OF NEW 
NODE BELOW NEW 
NODE AS TENTATIVE 



FIRST NEIGHBOR 



-186 



-240 



YES 



IS NEIGHBOR 

ALREADY 
PERMANENT? 



— 242 



246 



NO 



244 



250 



252- 



254 



IS NEIGHBOR 
ALREADY TENTATIVE? 



YES 
► 



NO 



IS EXISTING 
TENTATIVE CLOSER? 
(TIE BREAKER) 



SET ER, IP, OSI FLAGS 
TO VALUES IN PARENT 



YES 



NO 



DELETE EXISTING 
TENTATIVE 



IS ER = "?" ? 



NO 



248 



YES 



256 



IS IP FLAG SET? 



YES 



DOES NEIGHBOR 
SUPPORT IP? 



NO 



260 — 



DOES NEW NEIGHBOR 
SUPPORT OSI? 



262- 



ND 



YES 



NO 



SET ER TO 
PARENTS NAME 



YES 



\ 

258 



ADD NEIGHBOR 
TENTATIVELY 



264 



MORE NEIGHBORS 
LEFT? 



NO 



DONE 



— 265 



YES 



NEXT NEIGHBOR 



—266 



FIG. 5C 



♦ 




CO 



PLACE YOUR 
NEIGHBORS BELOW 
YOU AS TENTATIVE 
NODES 



340 



-182 



FIRST NEIGHBOR 



344 



342 



IS NEIGHBOR 
ALREADY TENTATIVE? 



NO 



349 



348' 



YES 
> 



IS THE EXISTING 
TENTATIVE CLOSER? 
(TIE BREAKER) 



YES 



,,NO 



DOES NEW NEIGHBOR 
SUPPORT OSI? 



CLEAR OSI FLAG 



NO 



DELETE EXISTING 
TENTATIVE 



YES 



SET OSI FLAG 



y 



350 



346 



NO 



353 



DOES NEW NEIGHBOR 
SUPPORT IP? 



— 352 



YES 



CLEAR IP FLAG 



SET IP FLAG 



-354 



NO 



357 

/ 



DOES NEW NEIGHBOR 
SUPPORT P3? 



CLEAR P3 FLAG 



YES 



SET P3 FLAG 



DONE 



—r 

364 



NO 



356 



358 



MORE NEIGHBORS 
LEFT? 



— 360 



YES 



NEXT NEIGHBOR —362 



FIG. 8B 



ADD(CLOSER OR NEW) 
NEIGHBORS OF NEW 
NODE BELOW NEW 
NODE AS TENTATIVE 



-186 



370 — 



FIRST NEIGHBOR 



YES 



372- 



374 



380 



IS NEIGHBOR ALREADY 
PERMANENT? 



376 



NO 



IS NEIGHBOR 
ALREADY TENTATIVE? 



YES 



NO 



IS THE EXISTING 
TENTATIVE CLOSER? 
(TIE BREAKER) 



YES 



SET OSI.IP.P3 FLAGS 
TO VALUES IN PARENT 



NO 



NO 



IS OS! FLAG SET? 



384 

N 



— 382 



DELETE EXISTING 
TENTATIVE 

^ 

378 



YES 



DOES NEIGHBOR 
SUPPORT OSI? 



NO 



CLEAR OSI FLAG 



NO 



YES 



39 \| 



IS IP FLAG SET? 
| YES 



DOES NEIGHBOR 
SUPPORT IP? 



NO 



-388 



NO 



"\ 

386 



392 



YES 



CLEAR IP FLAG 



X 



IS P3 FLAG SET? 



396 



-394 



YES 



DOES NEIGHBOR 
SUPPORT P3? 



NO 



398 

/ 



CLEAR P3 FLAG 



ADD NEIGHBOR 
TENTATIVELY 



402' 



^400 



MORE NEIGHBORS 
LEFT? 



NO 



404 



DONE 



I YES 



NEXT NEIGHBOR 

1 



406 



FIG. 8C 



FORWARD PACKET 
TOWARD ROUTER A 



126 



408— 



IS PACKET OSI? 



416 

4— 



YES 



410 



CHECK ROUTER A's 
OSI FLAG 



NO 



CLEAR CHECK ROUTER A's 
IP FLAG 



YES 



IS PACKET IP? 



SET 



FORWARD PACKET 
ON NEXT LINK 
TOA 



418 



CLEAR 



SET 



NO X 414 



FORWARD PACKET 
ON NEXT LINK 
TOA 

7 



CHECK ROLTTER A's 
P3 FLAG 



CLEAR 



412 



SET 



FORWARD PACKET 
ON NEXT LINK 
TOA 



420 



422 



GET FLAGS OF 
ALL-PROTOCOL 
ROUTER 



'424 



426- 



432 



IS OSI FLAG SET? 



ENCAPSULATE IN K 
IP ADDRESS TO 
ALL-PROTOCOL 



YES 



YES 



NO 



IS IP FLAG SET? 



434 



438' 



ENCAPSULATE IN 
OSI ADDRESS TO 
ALL-PROTOCOL 



NO 



IS P3 FLAG SET? 



430 

YES ' 



NO 



ENCAPSULATE IN 
P3 ADDRESS TO 
ALL-PROTOCOL 



GET FLAGS OF 
PARENT NODE 



428 



,436 



FIG. 9 



192 — 


NAME 


194 


FIRST NODE 


196 — 


STATUS 


198 


COST 


330 — 


OSIFLAG 


332 — 


IP FLAG 


334 


P3 FLAG 


440 — 


B3 



FIG. 10A 



PLACE YOUR 
NEIGHBORS BELOW 
YOU AS TENTATIVE 
NODES 



340 



-182 



FIRST NEIGHBOR 



342 



IS NEIGHBOR 
ALREADY TENTATIVE? 



YES 



344 



IS THE EXISTING 
TENTATIVE CLOSER? 



NO 



442 — 



SETEPTO " " 



NO 



349 



348- 



YES 



NO 



DELETE EXISTING 
TENTATIVE 

1 



DOES NEW NEIGHBOR 
SUPPORT OSI? 



CLEAR OSI FLAG 
1 



346 



YES 



SET OSI FLAG 



•350 



NO 



353 



A, 



DOES NEW NEIGHBOR 
SUPPORT IP? 



CLEAR IP FLAG 
1 



— 352 



,,YES 



SET IP FLAG 



-354 







NO 


DOES NEW NEIGHBOR 


357 , 






SUPPORT P3? 


t 




| YES 


CLEAR P3 FLAG 




SET P3 FLAG 



—356 



DONE 



364 



NO 



-358 



MORE NBGHBORS 
LEFT? 



— 360 



YES 



NEXT NEIGHBOR — 3 6 2 



FIG. 10B 



370 — 



ADD(CLOSER OR NEW) 
NEIGHBORS OF NEW 
NODE BELOW NEW 
NODE AS TENTATIVE 

I 



-186 



YES 



372' 
374. 

444- 



FIRST NEIGHBOR 

* 



IS NEIGHBOR ALREADY 
PERMANENT? 



376 



NO 



IS NEIGHBOR 
ALREADY TENTATIVE? 



YES 



IS THE EXISTING 
TENTATIVE CLOSER? 



SET FLAGS, ES 
TO VALUES IN PARENT 



YES 



NO 



DELETE EXISTING 
TENTATIVE 



378 



NO 



IS OSI FLAG SET? 



384 



— 382 



YES 



DOES NEIGHBOR 
SUPPORT OSI? 



NO 



5F 



NO 



YES 



CLEAR OSI FLAG. 
SET EPTO"OSr 

= X~ 



IS IP FLAG SET? 



390 

N 



I YES 



DOES NEIGHBOR 
SUPPORT IP? 



NO 



-388 



NO 



386 
/392 



.IE- 



CLEAR IP FLAG. 
SET EP TO "IP" 



IS P3 FLAG SET? 



396 



394 



YES 



DOES NEIGHBOR 
SUPPORT P3? 



452- 



400- 



YES 



NO 



398 

/ 



CLEAR P3 FLAG. 
SET EPTO"P3" 



ARE ANY FLAGS SET? 



NO 



YES 



ADD NEIGHBOR 
TENTATIVELY 



DOTsE 
404 



NO 



454 



ADD EP, PARENT 
NAME TO END OF ES. 
SET ALL FLAGS. 

7 — 



MORE NEIGHBORS 
LEFT? 

TP 



YES 



NEXT NEIGHBOR 



402' 



FIG. 10C 



406 



FORWARD PACKET 
TOWARD ROUTER A 



126 



456" 



IS PACKET OSI? 



464 



YES 



468 



NO 



SET 



CHECK ROUTER A's < 
IP FLAG 




CLEAR 


CHECK C 


( 

>SI FLAG " 



YES 



458 



IS PACKET IP? 



466 



460 

\ 

CLEAR 



SET 



ADD OSI HEADER 
ADDRESSED TO A 



472 



NO 



CHECK ROUTER As 
P3 FLAG 



SET 



CLEAR 



CHECK OSI FLAG 

^ 

462 



474 



ADD P3 HEADER 
ADDRESSED TO A 



ADD HEADERS AND 
ADDRESSES IN ES. 



478 



FORWARD PACKET 
TORRSTNODE 



CHECK ROUTER A's 
OSI FLAG 


> 


CLEAR 

f 


CHECK II 


P FLAG 



SET 




ADD IP HEADER 
ADDRESSED TO A 



476 



-480 



FIG. 11 




FIG. 12 



